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COVER STORY 


Leonardo da Vinci’s design for an aerial screw her- 
alded the helicopter of the present day and also is 
credited by many authorities as being the forerunner 
of the modern propeller. Motive power was to be 
supplied by a spring-driven mechanism to operate 
in the manner of modern clockwork. 
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Industrial Waste Control 


in a 


Corn Milling Industry 


By George H. McIntosh 
and Eric M. Van Patten 


American Maize Products Co. 


American Maize Products Company is 
a producer of corn products by the wet 
milling process. The plant of the com- 
pany was built in its present location in 
the north part of Hammond, Ind. in 1907 
largely because of the availability of an 
unlimited supply of water from Lake 
Michigan for cooling and process pur- 
poses, and the availability of the lake for 
the discharge of such water. During the 
past several years, the company has util- 
ized as much as 15 million gallons of 
water a day. 


Prior to 1940 there were no sewage 
facilities of any nature in the plant area. 
Consequently the entire plant effluent 
was discharged into Lake Michigan and 
equaled at times as much as 350,000 
persons or 10 population equivalents per 
bushel of corn processed. In 1940 the 
Hammond Sanitary Board constructed 
an intercepting sewer into the plant area 
for the purpose of diverting sanitary 
sewage and trade waste to the modern 
treatment plant of the district. The com- 
pany then constructed sewage facilities 
on its property and connected the same 
with the intercepting sewer. Since then 
the company has diverted all of its sani- 
tary sewage and a portion of its trade 
waste to the treatment plant of the dis- 
trict. This relieved the situation to Lake 
Michigan considerably, but the company 
continued its program of waste abate- 
ment with purpose. In September 1944, 


This paper, prepared by the two authors, was given 
before the Western Society on May 5, 1952, by Dr. 
Mcintosh. Dr. Mcintosh is chemist in charge of the 


company’s control laboratory. 
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the company agreed to make further im- 
provements which were incorporated in 
a stipulation filed in the case of the State 
of Illinois vs State of Indiana et al, in 
the Supreme Court of the United States. 


A definite program of procedure was 
outlined in 1944, completed in 1950 and 
subsequently resulted in the company’s 
dismissal from the case on November 6, 
1950. For the past year the total trade 
waste discharged by the company aver- 
aged 0.7 of a population equivalent per 
bushel of corn ground. Of this volume, 
waste essentially very dilute entrained 
sugar solids were discharged in cooling 
water to Lake Michigan at the rate of 
approximately 300 pounds a day. The 
balance was sewered to the Hammond 
sanitary system. 


Generally speaking, the program was 
accomplished by isolating all waste bear- 
ing water, the reuse or bottling up of all 
process water, the recovery of all solids 
possible and the reduction of consider- 
ably volatile organic matter. The com- 
pany realized that they were not in a 
position to attack the problem as sani- 
tary engineers specializing in waste dis- 
posal and therefore felt that this method 
of approach was the most feasible. They 
hoped that improved process operations 
and some increased solids yield resulting 
from such a program would defray a 
part of the heavy capital expenditures 
attendant with waste abatement. It is 
believed at present that plant effluents 
are as good as can be obtained under 
present conditions of development in 
the industry. Improvements underway at 


the plant, however, should help in fur- 
ther reduction of our bio-loading. 


Manufacturing Process 


Before reviewing in some detail the 
method and results of our abatement 
program, a brief description of the 24- 
hour continuous wet milling process is 
helpful. 

The cleaned shelled corn is steeped 
in a weak solution of sulphurous acid. 
The corn (45,000 bushel daily grind) is 
then doubly milled by attrition and Buhr 
mills. This milled material is separated 
into the following fractions: starch, 
germ, proteinaceous solids, fibrous ma- 
terial and soluble solids. Dextrines, gum, 
and food starches are manufactured from 
the basic starch carried in water suspen- 
sion and in many instances chemically 
treated. (The filtrates from these slurries 
are mostly very dilute waters, the solids 
from which have very little commercial 
value yet represent a source of trade 
waste.) Corn Syrup, sugar dextrose, lac- 
tic acid and many other products are 
manufactured from dilute water-starch 
suspension by acid hydrolysis or micro- 
biological conversions. These dilute 
products must be concentrated before 
they are in a marketable form and this 
concentration involves the use of elab- 
orate vacuum evaporation equipment, 
the condensate from which are all sub- 
ject to dilute solids entrainment. The 
proteinaceous material is either com- 
bined with the soluble solids and fibrous 
material or prepared directly as animal 
feed. The entire process is a wet milling 
process and all materials are handled as 
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slurries to the last manufacturing steps. 
Figure 1 shows a simplified flow sheet 
of our wet milling process. 
The Problem Outlined 
In January 1944, an extensive six- 
month survey and study of all Amaizo 
industrial waste was initiated with the 
following purposes in mind: 

1. To classify the pollution load of 
the total industrial waste to all of 
its individual sources. 

2. To isolate and determine the 
source, basic characteristics and 
magnitude of each source of waste. 

3. To determine the seasonal fluctua- 
tions, if any, of the strength of the 
trade waste. 

4. To determine and develop methods 


to reduce and control the strength 
of these wastes. 

The problem was approached by set- 
ting up a unit of trained personnel with- 
in the research department equipped and 
trained to gather analytical data on vol- 
umes, B.O.D. loadings, gravimetric solid 
loadings and bacterial contamination as 
well as obtain basic information on the 
bio-loading potentials of various organic 
matters subject to inclusion in our trade 
waste. This unit also carried out funda- 
mental work on possible pretreatment 
and process water reutilization practices 
applicable to the problem. 

Essentially, the following sources of 
trade waste from the plant were recog- 
nized: 

1. Refinery bone char wash water. 










































































2. Entrained solids in the condensate 
from syrup and sugar evaporators 
in the refinery. 

3. Entrained solids and volatiles in 
the Feed House evaporators used 
for concentrating the steep water, 
process and filtrate water. 

4, Entrainment of lactic acid and cal- 
cium lactate in the Lactic Acid 
Department evaporators. 

5. Starch filtrate water from the 
starch washing operations. 

6. Excess plant process and manu- 
facturing water which was not 
economical to concentrate because 
of the low solids content. 

7. Surface sewer water and water 
from floor washing operations. 

8. Inadequate equipment for han- 
dling spills and the occasional fail- 


RIGURE NO. | FLOW CHART ; 
oF ure of process equipment. 
— a ae a 9. Oil refinery operation (deodorizer 
CORN ELEVATOR 
UNLOADING and wash water). 
cusuaine Sewer System 
Our plant is served internally by two 
stark discharge systems: (1) Hammond sys- 
CONCENTRATION STEEPING tem for the sanitary sewage and some in- 
dustrial water; (2) Lake Michigan sys- 
[DE GERMIMATING | eR tem for the cooling water and water 
bearing negligible bio-loading. 
a onan wine AnD cr? In 1944 both systems were so laid out 
po PRESSING senemnine that trade waste loading could easily be 
7 diverted from one system to the other. 
Pek, -. ae PE. nf This was done by means of diversion 
aS SEPARATION oe chambers. All sanitary wastes were iso- 
f a SP Pe lated, however, so that there was no pos- 
Ld = sible way for their disposal into the Lake 
slinaiaes Michigan system. 

Maco Two years ago a third system was 
added whereby a 10-acre lagoon could 
be used to protect the other two systems 

| in cases of emergencies. 
| qanem. | The Lake Michigan system, which 
TREATMERT ¢.3.U. SUGAR handles the bulk of the water from the 
CONVERTING CONVERTING plant is comprised of three main arteries. 
BLEACHING BLEACHING Th 
CONCENTRATING CONCENTRATING [ese are: 
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I. Feed House Artery 


GRINDING gee l | A. Feed House evaporator cooling 
| soa a | “ake | & mamoonine | and condensate water. 
- em | B. Starch department filtrate and 
conan eran pete syrup «70: SUGAR vacuum pump seal water. 
cavsTaLLizine C. Oil refinery deodorizer baro- 
=— metric downleg water and wash 
water. 
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II. Refinery Artery 
A. Corn Syrup and sugar evapora- 


ee tor condensate and i . 
DEXTRINE pepe cooling wa 
CONCENTRATIONS ter. 
| INSTANT | B. Bone char filters, wash and tem- 
— LACTIC ACID pering water. 
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FIGURE HO. 3 = SUMMARY OF SURVEY-SIX MONTHS-iOG4 


C. Floor washings and waste water 
from process equipment. 

D. Cooling water from refrigerat- 
ing equipment. 

III. Lactic Acid Artery 

A. Lactic Acid Department. 

1. Cooling and condensate wa- 
ter from evaporator. 

2. Wash water and process 
water. 

B. Dextrose Department cooling wa- 

ter. 

C. Corn Syrup Solids Department 

cooling and wash water. 

D. Boiler House. 

1. Cooling water. 
2. Blow down water. 
3. Filter back wash water. 

With the establishment of the above 
sewer system it was possible to start the 
study of the actual loading especially the 
Lake Michigan system. Sampling devices 
were installed at strategic points as well 
as metering devices. 

The six-month study carried out in 
1944 revealed the following loading to 
the Lake Michigan sewer. See Figure 3. 
(At this time the Hammond system was 
carrying only the domestic waste.) 

As a result of this study it was decided 
that the following program would have 
to be pursued to meet our agreement. 
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1. Reduce the solids entrainment 
losses in the glucose refinery evaporating 
equipment by the installation of new con- 
centrating equipment or rebuilding the 
existing equipment. 

2. Completely discard the Feed House 
evaporators and install new equipment 
allowing for additional evaporating ca- 
pacity to concentrate filtrate and wash 
water that normally would be sewered to 
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FIGURE 4—Condensate Aerators 





TO LAKE MICHIGAN 














SOURCE VOLUME _PE. 
DEXTROSE DEPT. MAL TO~DEX 
COOLING WATERS OOWILEG WATER WASH PUMP SEAL WATER 
1. 
FEED WOUSE ARTERY FROM CRYSTALIZERS ICE MACHINE ALR COMPRESSOR 
A. FEED NOUSE EVAPORATORS - CONDENSATE 200,000 90,000 ICE MACHINE COOLING WATER 
1. Owe te Entrained Solids - 50,000 P.E. FRODEX DEPT. SYRUP _REFINERY mq STARCH DRYERS _ 
2. Ove te Volatiles - 46,000 P.E. —— sda eae a2 aap 
CONDENSATE OVER- STEAM CONDENSATES 
8. STARCH DEPARTWENT-FILTER WATER 120,000 80,000 Flows 
CONDENSATE COOLING #2 TALE 
€. O1L REFINERY-DEODORIZER AND WASH WATER 1,200,000 10,000 WATERS VACUUM PUMP SEAL WATER 
‘ ginietiaes as LACTIC ACID DEPT. SYRUP REFINERY 
©. COOLING WATER AND MISCELLANEOU +480, +000 caumabe atten poser graces 
TOTAL 7,000,000 190,000 oe = FEED HOUSE 
OOWNLEG WATERS 
CONDENSER COOLING 
11. REFINERY ARTERY pawvis 
ENGINE ROOM CONDENSATE FRom 200 
A. SUGAR AND SYRUP EVAPORATORS-CONDENSATE 200,000 30,000 TURBINE COOLING WATER SOUBLE-EvapoEatoR 
=| PUMP _& COMPRESSOR > = 
8. SOME CHAR-WASH WATER 180,000 30,000 | CoeLine waren ry 
= = < 
€. MISCELLANEOUS PROCESS WATER 40,000 24,000 e m 
Fy BOILER HOUSE E 3 
©. COOLING WATER ANG MISCELLANEOUS 3,780,000 6,000 | BOW om WATER + = 
=| BACKWASH FROM FILTERS $ s 
TOTpL %, 200,000 90,000 =] coouine waters " “ 
ttt. LACTIC ACID ARTERY 
A. EVAPORATOR-CONDENSATE 150,000 40,000 
8. SPILLS AND WASH WATER 20,000 15,000 af 
C. COOLING WATER AND MISCELLANEOUS 3,330,000 §,000 
TOTAL 3,500,000 60,000 
@RAND TOTAL 1%, 700,000 340,000 


FIGURE HO. & = LAKE MICHIGAN OUTLET 


our economic advantage. The new evap- 
orators to have surface condensers so the 
condensate could be isolated from the 
cooling water. 

3. Install new starch filters whereby 
less wash water would be required for 
washing the starch and still give a 
quality product. 

4. Devise means for limiting the 
amount of bone char wash water. 


5. Completely revamp the concentrat- 
ing equipment in the Lactic Acid Depart- 
ment, 

6. Isolate certain waste water such as 
the acid or alkali water from boiling out 
the evaporators when they are cleaned. 


7. Eliminate the sewering of all excess 
process water by either reusing or 
evaporation. 


8. Possible reduction of the volatile 
matter in the condensate from the steep 
water. 

On the basis of this study the company 
proposed the following program for 
eliminating the trade waste: 


1. Eliminate all water bearing organic 
and inorganic solids from the Lake 
Michigan system except such traces of 
sugar solids not possible to separate from 
the refinery water. Our studies had 


(Continued on Page 17) 
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Deicinuue WSE Engincers—Some  % Tot 


Some WSE engineers are not summer engineers, they just fade away, but come autumn we know 
that they do not die and there is further evidence that they are not all “old soldiers.” 


The Society itself for 81 years of its existence went into a state of suspended animation during the 
months of June, July and August. Two years ago, however, the necessity of providing year-round ac- 
tivities and service for our membership became apparent. 


In view of this a golf tournament was inaugurated in the summer of 1950 and this year the Mip- 
WEST ENGINEER is being published on a 12-issue basis. 


Another “first” this year will be the operation of the dining room and bar during the three 
summer months. 


New activities in any enterprise require some sort of initial support in order to insure their becom- 
ing an established institution. Our dining room offers a fine lunch and a good dinner at a price that is 
less in comparison than that offered in any restaurant providing the features of a private club. If each 
of you who have a place of business in the downtown Chicago area will make it a point of having at 
least one meal a week in our dining room, and those of you who are located in the outskirts have at 
least one meal every other week in our dining room, you will not only enjoy good food at moderate cost, 
not only feel the gladness of heart that comes from a renewal of friendships, but you will have the sat- 
isfaction of making possible a volume of patronage that will help very much to absorb our overhead 
and help make possible even better food and service in the future. 


It is your dining room, run on a nonprofit basis for you. 
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| eegaencapen always use mathematics 
as a necessary tool in their work. 
Perhaps the most important require- 
ment placed upon an engineer is that 
he must be able to calculate with exact- 
ness the results of a given set of condi- 
tions without recourse to an experiment. 
This leads the engineer to applied 
mathematics. 

One of the very first contacts with 
mathematics, which is probably remem- 
bered by every engineer, says that if 
there are two equations with two un- 
knowns then a solution can be found 
for the two unknowns. This problem 
when first presented in high school is 
perhaps one of the first in which the 
engineer realizes the advantages of al- 
gebra. Later on the engineer finds in 
a more formal way that if there are n 
unknowns and n independent equations 
then all n of the unknowns can be found. 
This is an extremely important class of 
problems which occurs repeatedly in en- 
gineering work and science in general. 
In electrical engineering every applica- 
tion of Kirchoff’s laws produces a set of 
simultaneous linear equations of exactly 
the type we have mentioned. In civil en- 
gineering the analysis of the stresses in 
a complex structure such as a bridge 
produces a set of linear equations of the 
same sort. A set of equations of more 
than just two or three unknowns be- 
comes very cumbersome to handle; yet 
it occurs frequently in advanced engi- 
neering work. In about five minutes 
one can solve two such equations—with 
the help of a desk calculator if one wants 
accuracy to more than just a couple of 
places. But the solution has a number 
of operations which varies with the cube 
of n so that if one had a set of 40 equa- 
tions with 40 unknowns the solution time 
would be 5 x 20°=40,000 minutes. This 
would be about 100 working days. To- 
day, machines are available which could 
solve the set of 40 equations and print 
the 40 answers in three minutes after 
the machine receives the information! 

These machines carry out mathemati- 
cal operations about 10,000 times as 
fast as an electric desk calculating ma- 
chine. The machines which make possi- 
ble this rather fantastic speed of opera- 
tion are called high speed automatic digi- 
tal computers and are most frequently 
referred to in newspaper articles as “gi- 
ant brains.” I would like to remove 





* Mr. Meagher, research professor of physics at the 
University of Illinois, Urbana, presented this paper 
before the Western Society on April 24, 1952. 
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Digital Computers 


Past, Present and Future 


By R. E. Meagher 


University 


some of the mystery which newspaper 
reports try to import to high speed com- 
puters and provide some concise infor- 
mation on the status of their develop- 
ment at this time. We shall see also in 
what respects they are “giant brains” as 
compared to the human brain. 

The development of automatic com- 
puters seems to start about 1825 with 
Charles Babbage, a professor at the Uni- 
versity of Cambridge, England. Profes- 
sor Babbage proposed at that time a 
computing machine, his analytical en- 
gine, which as distinct from other ma- 
chines in that it was completely auto- 
matic. Thus Babbage’s machine was de- 
signed so that it would automatically 
execute a complicated routine without 
recourse to help from a human being. 
Perhaps at this point I should very clear- 
ly make the distinction between an auto- 
matic machine of this sort, and a non- 
automatic machine such as the Abacus 
which was used in Asia many, many 
years before Babbage’s time, or such as 
a modern desk calculating machine. 
It is evident that these are not automatic 
machines and require attention from the 
operator for each individual operation. 
The automatic machine goes along with- 
out intervention by an operator. 

Babbage’s machine was redesigned 
several times in the course of about 
twenty years work and it was never 
completed. Unfortunately, his ideas for 


of Illinois 


an automatic machine were much ahead 
of the mechanical art necessary to pro- 
duce a working machine. Even though 
he had some of the best machine tech- 
niques known at that time, the machine 
was never completed. 

Babbage’s machine was to have an ad- 
dition time of one second for 50 digit 
numbers, and a multiplication and divi- 
sion time of one minute. Babbage also 
realized that if a calculation’ were to pro- 
ceed automatically it would have to have 
a memory. He planned one of 1,000 num- 
bers of 50 decimal digits each. A mem- 
ory of this size is close to what seems 
necessary today. In short, Babbage had 
most of the basic mathematical ideas 
desirable for a machine but he did not 
have the practical means of making it. 

The next digital computer develop- 
ment had to wait until the electrical re- 
lay, now used so much in telephone 
work, was sufficiently perfected to allow 
its use as a digital device. Using relays 
and mechanical parts, Professor H. H. 
Aiken of Harvard University and engi- 
neers at the International Business Ma- 
chines Corporation designed a machine 
which was built by the IBM Company 
and finished in 1944. It was an auto- 
matic machine very much as Babbage 
had conceived it. This machine, called 
the Mark I calculator can properly be 
called the first operating automatic digi- 
tal computer. It had only a small auto- 
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matic memory, and it differed from Bab- 
bage’s conception in this respect. Its 
addition time (for a 23 digit decimal 
number) is 0.3 second, its multiplication 
time is 4 seconds, and its division time 
is 11 seconds. 

Dr. J. W. Mauchly and Dr. J. P. Eck- 
ert of the Moore School of Electrical 
Engineering of the University of Penn- 
sylvania realized that it would be possi- 
ble to construct a digital machine for 
the preparation of firing tables rather 
than an analog type machine which had 
been conceived for this purpose. As a 
result of this, Dr. Mauchly, Dr. Eckert, 
and a group of their associates con- 
structed a machine called the ENIAC 
(Electronic Numerical Integrator and 
Calculator) which was completed in 
about 1945 and represents the very first 
use of the electronic tube as a binary 
device for a computing machine. This 
machine is at the Ballistic Research Lab- 
oratories of U. S. Army’s Ordnance 
Corps at Aberdeen Proving Ground. The 
ENIAC, then, represented the first com- 
puting machine to use vacuum tubes as 
a switching device. The ENIAC is a first- 
class achievement because it increased 
enormously the speed of operations over 
any known system before. The ENIAC 
can do an addition in 200 microseconds. 
It uses 20,000 vacuum tubes and today 
some seven years after it was finished, it 
is operating 24 hours a day. For certain 
types of problems the ENIAC is only 
about three times slower than the newer 
machines available now, but for many 
other problems it suffers from a lack of 
flexibility which is brought about mainly 


because of its lack of a high-speed mem- 
ory of sufficient capacity. The sequences 
of orders which can be carried out on the 
ENIAC are determined by hand-operated 
switches and interconnecting cables so 
that once a problem is set up it cannot be 
altered except by human intervention. 
All succeeding computers differ from the 
ENIAC in this one respect: they can 
change from one sequence of operations 
to another with the speed of the machine 
itself. In addition, the course of a par- 
ticular problem can be altered as a 
result of work which has taken place in 
the past. The importance of this step is 
in itself very great indeed and has in the 
last five years changed our concept of 
what is called an automatic machine. 
Since the ENIAC was finished, a num- 
ber of machines have been designed and 
constructed which could take advantage 
of this more fully automatic feature. This 
required a high speed memory and the 
sonic mercury tank memory was intro- 
duced as the means of high speed storage 
which could be sufficiently flexible to ac- 
complish this automatic purpose. The 
prominent machines of this type include 
the EDVAC, built by the Moore School 
and now at the Aberdeen Proving 
Ground of the U. S. Army, the SEAC 
at the Bureau of Standards, the BINAC 
and the UNIVAC, both built by the 
Eckert-Mauchly Company and the 
EDSAC at the University of Cambridge, 
England. In each of these cases, since 
the mercury tank was a serial device it 
tended to make it fit in well with what 
is called a serial machine. A serial 
machine handles numbers serially in an 





TABLE 1. 


CHARACTERISTICS OF ORDVAC AND THE 
UNIVERSITY OF ILLINOIS COMPUTER 


ct ERE IS LED ARC TREE 
ES EPA EPR EEE Ns Tie oR TR ae 
NN dict ackh seen ciakeciioreessacs msoietorarioos 
NT INN cic xctastec tate iniedaspibieg Aniteencctiingnnssepheisaiee ade 


Multiplication Time (all ones, positive multiplier) 


Division Time ..................... 
Memory Period 
Memory Access Time 





Multiplication Time (all zeros, positive multiplier)....... 


silica ibebinsibessatna vein Parallel, As, nchronous 
eibshlivaeaistiacine tae 40 binary digits 
csectidinvaiclaacesabpctbamiel 1,024 words of 40 binary d'gits 
wicubaisdinieradedaiicimeaniel 44 microseconds * 

MB cesssseesseeeeeesseeeeeeee 1,040 microseconds * 
jeoathidioedkin bacudatecae 610 microseconds * 
wicipniseibichbdeacabinteBiciitites 1,040 microseconds * 

i iiciciacaieidakammas 24 microseconds 

sinacthoitiacagsies dbaonslachincs 24 microseconds minimum, 


48 microseconds maximum 


TU i I UN Fate hveesesgsctasacenepetintasbeestioos 38 minutes 
Time to Print Contents of Entire Memory .................-2.------c----eeeeeceeeeeeeeeees 38 minutes 
I I ga A ee 2,718 
PO IO nasi es rcs ce iehe cuSg SecSbbabee lich oidendbesi ds 8.3 kw 
I a a A 8.8 kw 
Total Primary Power (including power supplies and blowers).................... 35 kw 


Kind of Input 


reagan sob deal 5-hole Teletype tape 





Reppet: Sates Comemcw te Bye nnn. cock ccscsecenee 


Output System 
Number of Orders Available 


pct nash sbasinb bid tea acacia Sexadecimal 
ORS Mine Ou one Sexadecimal Teletype 
ie EE ETL | Greater than 50 


* These times do not include the times to get the numbers from the memory. 





arithmetic operation—a parallel machine 
handles all digits of a number in an 
arithmetic operation at one time. 


Vacuum Tube Memory 


The latest class of computers which 
have either been built already or are 
well along in design, includes those 
which make use of a very high-speed 
memory using a vacuum tube, as the 
memory element. The vacuum tube was 
particularly important because informa- 
tion could be stored not in a serial 
fashion which happens to be necessary 
in a mercury tank, but instead can be 
stored on a surface which is two dimen- 
sional and which may, therefore, be re- 
ferred to in a parallel fashion. Machines 
which are perhaps representative of this 
class have achieved the highest speeds 
of any machines built today. 

These include the Whirlwind machine 
at the Massachusetts Institute of Tech- 
nology, the SWAC at the Bureau of 
Standards’ Institute for Numerical An- 
alysis at Los Angeles and a general pur- 
pose machine proposed by Professor J. 
von Neumann and his group of the Insti- 
stute for Advanced Study, Princeton, 
New Jersey. A number of machines of 
this last type are under construction and 
two are finished. One of these, the 
ORDVAC has been built at the Univer- 
sity of Illinois for the Ballistic Research 
Laboratories of the Ordnance Corps of 
the U. S. Army. Another is being built 
at the University now and will be used 
on the academic and research problems 
of the University’s staff. The Whirlwind 
machine is the highest speed machine 
available and can, in fact, perform a 
multiplication of two 16 digit binary 
numbers in 50 microseconds. Sixteen 
binary digits correspond to about 5 
decimal places. The other machines of 
which the ORDVAC and the University 
of Illinois machines are representative 
have a set of characteristics which is 
displayed in Table 1. 

High speed computing machines of 
this automatic sort are usually thought 
of as having four parts: the input-output, 
the arithmetic unit, the memory, and the 
control. The input-output unit is that 
part of the machine where data can be 
put into the machine or removed from it. 
The arithmetic unit carries out the arith- 
metic operations and is similar in func- 
tion to the electrical desk calculating 
machine. The memory stores numbers 
and instructions or orders. The control 
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connects the three other units together 
in a logical fashion. 

In using a machine a problem must 
first be put into digital form and the 
course of arithmetic computations de- 
cided upon. This is called programming. 
Next, it is necessary to write this pro- 
gram in terms of the actual code of the 
machine. This is called coding. Generally 
this code is put on a punched paper tape 
and goes into the machine via the input 
unit. Results are printed from the output 
unit. 


I would now like to emphasize the 
important developments which brought 
us to this state of computer development 
and perhaps try to indicate in what di- 
rection the work might proceed in the 
future. 


The first machine which I mentioned, 
that due to Babbage, was intended to be 
a mechanical machine, but was ahead of 
the time for the mechanical development. 
Later mechanical machines were built, 
usually of the “desk” type, though for 
one reason or another they have not 
been automatic in type; the automatic 
type machines were left to the electrical 
engineers. An important development 
along the way associated with mechan- 
ical machines was the Hollerith card 
which was introduced by Hollerith in 
connection with census department work 
about 70 years ago. These are now fa- 
miliar to us as business machine cards 
and are, of course, very extensively used. 
They are very important binary devices, 
but they do not lend themselves to auto- 
matic machinery since as soon as a hole 
is punched, it is not possible to “un- 
punch it” and because it is not possible 
to handle physical equipment such as 
cards at the very high speeds which have 
recently been achieved. 


The introduction of a relay was a 
great step forward because relays can be 
made to operate very reliably for some- 
thing like 109 operations, each of which 
can take place in something less than 
0.01 second. The vacuum tube made 
possible the next very great increase in 
speed because it is fairly easy to design 
an electrical circuit using vacuum tubes 
in which voltages can change from one 
state to another in about one microsec- 
ond. Some careful attention to the cir- 
cuitry can even make this time as short 
as .1 microsecond, but these are not very 
often resorted to as yet in computers 
because of the very large number of 
parts which have to be introduced if the 
speed of operation is made this high. 
These elements, together with non-switch- 
ing components, such as resistors and 
condensers have made possible the de- 
velopment of everything except the mem- 
ory device. 


Switching Components 


Memory devices can, of course, be 
built out of these same components but 
in general it takes at least one switching 
component for each element of memory. 
Thus, if one wants a memory of 1,000 
numbers, each of 40 binary digits, one 
would obtain 40,000 switching elements 
as the minimum number necessary for 
storage. This is not impossible but it has 
been solved in a very different fashion. 
The first few computers such as the Mark 
I and the ENIAC either had no internal 
memory at all or their memories were 
based upon the same elements as the 
arithmetic portions of the machine. It 
was soon clear that these machines were 
limited by their memories and the devel- 
opment took successively the steps of a 
magnetic drum, a mercury delay line and 
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then an electrostatic storage tube. The 
magnetic drum, an extension of the mag- 
netic tape or wire service system of 
recording, makes possible the largest 
memory capacity but its speed is less 
than that of the other two memories. The 
electrostatic storage tube or cathode ray 
tube stores by storing an electrostatic 
potential distribution on some surface 
which has sufficient insulation so that 
this distribution does not change for a 
few tenths of a second. Some means is 
always provided to check the contents 
of the memory periodically and refresh it 
so that information can be stored indefin- 
itely. 

We now are looking forward to the 
development of computers which use still 
different components. It is entirely pos- 
sible to construct either a memory or the 
operating portion of the machine using 
magnetic cores which have two well de- 
fined states or transistors. It is possible 
to store information in a magnetic core 
which might be only a quarter of an inch 
in diameter. It is also possible to make 
storage circuits and switching circuits 
with transistors and this is one of the 
most important trends which might de- 


(Continued on Page 13) 





READY COAL 





@ HEAVY CONCRETE 
CONSTRUCTION 


@ RAILROAD 
FACILITIES 


© BRIDGES 


® PAVING 


® GRADING 


@ SEWERS 


ANWdWO9D NOILONYLSNOD © 








BOULEVARD 8-4311 
4911 SO. SHIELDS AVE. 
CHICAGO 9, ILLINOIS 











MIDWEST ENGINEER 








BOTTOM, left: Retiring President Becker 
Wilfred Sykes 
President Eshbach 
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TOP, left: Dr. Egloff 
H. P. Sedwick 
Clarence E. Davies, Speaker. 


ANNUAL JUNE 
DINNER AND MEETING 


Western Society’s 84th annual meet- 
ing and dinner held June 4 brought to a 
close one of the most successful years in 
the Society’s history and presented a 
very bright picture for the future. 


More than 450 members and guests 
attended the meeting at the Furniture 


Club of America. 


Donald N. Becker, retiring president, 
began the proceedings of the meeting by 
greeting the guests and introducing the 
members of the Board of Direction 
seated at the speakers’ table. 

Mr. Becker then presented the 14 
members who attained Life Membership 
status this year. Those receiving the 
membership scrolls were: S. R. Bakhshi, 
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Ralph W. Wagner, John Rossen, Rufus 
W. Putnam, Harry J. Penn, Roy A. Ol- 
sen, Milton Murr, R. I. MacDonald, J. 
Frank Lyman, Joel A. Fitts. John E. 
Deckert, Vernon L. Davies, James E. 


Burkross and E. Roy Wells. 


In making the cash awards for the 
prize paper contest, Mr. Becker ex- 
plained this year’s contest rules provid- 
ing for a maximum of five prizes of 
$100 each. This year two prizes were 
awarded. One went to Norman E. 
Brown, Territorial Development Engi- 
neer with the Public Service Co., for 
his paper, “Location of Industries in 
Chicago and Northern Illinois.” The 
other recipient was James A. Stewart, 





Assistant District Superintendent, Illi- 
nois Bell Telephone Co., for his paper, 
“Traffic Engineering Design of Dial 
Telephone Exchanges.” 

Service awards for outstanding serv- 
ice to the Society during the past year 
were then presented by Mr. Becker. Re- 
cipients were: Charles A. Blessing in 
recognition of his outstanding service 
as chairman of the 1951-52 Educational 
Committee; Clifford B. Cox in recogni- 
tion of his outstanding work as chair- 
man of the 1950-51 and 1951-52 Civic 
Committees; Titus G. LeClair, in recog- 
nition of his outstanding service in im- 
plementing the general long-range de- 
velopments plans of the Society, and 
Charles L. Mee for his outstanding serv- 
ice as chairman of the 1951-52 Adver- 
tising Committee. 

In presenting the Octave Chanute 
Medal, Mr. Becker gave a brief history 
of the establishment of the fund by Oc- 
tave Chanute in 1901. The award, made 
each year to the person presenting the 
best paper before the Western Society, 
this year was given to Horace P. Ramey, 
assistant chief engineer of the Sanitary 
District of Chicago. His paper was en- 
titled, “Great Lakes Levels and Their 
Changes.” 

Next on the program was the presen- 
tation of an honorary membership to 
Wilfred Sykes, chairman of the execu- 
tive committee of the Inland Steel Co. 
There now are 14 honorary members. 

After making the various presenta- 
tions of awards, Mr. Becker gave a brief 
summary of the activities of the past 
year. He said, “Your Society had a 
good year financially, and this is the 
third successive year which we have 
operated in the black. It is encouraging 
to note that as we keep abreast of each 
new responsibility the financial condi- 
tion remains solvent. 

“The membership committee under 
the able leadership of Lee Bird did a 
splendid job. They succeeded in obtain- 
ing 270 new applications. 

“Our magazine, the Mipwest ENcI- 
NEER, made great strides in both the 
quality of editorial matter, general 
make-up, and in the character and ex- 
tent of advertising. For the first time 
in its existence the MIDWEST ENGINEER 
is going on a 12-month basis. 

“Another first this year was the op- 
eration of the Society’s dining room 


and bar by WSE rather than by con- 
(Continued on Page 12) 
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Seated At The Speakers’ 
Table— 


ABOVE, left to right: Norman E. Brown, Dean L. E. Grinter, Dr. Gustav Egloff, H. P. Sedwick and 


Dr. Clarence E. Davies, guest speaker. 


RIGHT: D. N. Becker, Wilfred Sykes, President 
Eshbach, E. L. Chandler, Titus LeClair. 


BELOW, LEFT: J. Earl Harrington, Charles L. Mee, 
A. P. Boysen, Charles A. Blessing. 


BELOW, RIGHT: James A. Stewart, Arthur W. 
Howson, A. F. Jacobson, Clifford B. Cox, and 
W. R. Marston. 


MIDWEST ENGINEER 


ABOVE: Dr. Davies addresses members and guests 
on “Working Together.” 


BELOW: Retiring president Becker presents the 
certificate of the president's office to President 
Ovid Eshbach. 
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cessionaires and both will remain open 
during the summer months. 


“We have also made progress in our 
service to other societies. In accordance 
with the demands by other societies we 
are now taking steps to meet this in- 
creased demand for space. 


“The technical programs and the pro- 
grams at the Wednesday Noon Lunch- 
eons have been both interesting and suc- 
cessful. The noon luncheon programs 
will be continued during the summer 
and again I solicit your support of this 
activity. The Educational Committee 
under the able guidance of Mr. Charles 
Blessing was very active during the year 
and in conjunction with the other socie- 
ties in the Societies Joint Education 
Committee a program of special courses 
were held throughout the year that 
were well attended. The committee also 
circulated a questionnaire to approxi- 
mately 75 national and local business 
organizations concerning their ideas of 
the shortcomings of engineers who were 
slated for executive positions. As a 
result of this survey, the committee is 
making its recommendations for appro- 
priate courses to be sponsored during 
the coming year. The Second Young 
Engineers Forum held last fall was very 
successful. Several industrial leaders 
from the Chicago area gave unselfishly 
of their time to make this series so re- 
warding. A third Young Engineers For- 
um will be run during the coming year. 
The Civic Committee under Chairman 
Clifford Cox worked industriously on 
a full agenda during the year. Of par- 
ticular note is their recommendation 
which was submitted to the City Council 


in support of the No Parking Ordinance 
for Chicago and we can take pride that 
the resulting decision was in part a re- 
sult of the Civic Committee’s recom- 
mendation. 

“The Amendment Committee also 
worked on a full agenda with several 
items which are being carried over to 
the incoming amendments committee. 
One of the outstanding recommenda- 
tions made by this committee was that 
of providing for the addition of six trus- 
tees to the Board of Direction. The 
amendment was voted upon by the cor- 
porate membership and passed. The De- 
velopment Committee submitted a reso- 
lution to the Board upon which the lat- 
ter acted favorably recommending a 
change in our program committee and 
the type of program. It provides for an 
enlarged Program Committee consist- 
ing of 10 members at large and one rep- 
resentative from each of the sections or 
divisions and provides for two programs 
a month to be put on by the Committee 
on Monday night and that the sections 
or divisions may use the other two 
Mondays for section meetings. 

“The social activities of the Society 
sponsored by the Special Events Com- 
mittee were successful. The golf tour- 
nament, the Barn Yard Jamboree and 
the Cabaret party as well as several ex- 
cursions provided a variety of activities 
that were participated in by various 
segments of the Society. I should like 
to sincerely thank the membership for 
having been privileged to be their serv- 
ant and leader during the past year. The 
members of the Board, sections and 
committee officers all gave me splendid 
cooperation. Time will not permit me 
mentioning individually each one of 
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you but I want to say thank you from 
the bottom of my heart. 


Mr. Harrington and staff have gone 
through an extremely busy year and 
have again done a constructive and pro- 
gressive job. Few realize the difficulties 
constantly imposed upon the staff and 
they therefore merit the thanks of the 
Society. 

“It is now my privilege to present to 
you the man you have elected to take 
over the duties of president for the en- 
suing year. He has worked hard for 
the society and for the profession for a 
number of years and I know you all 
join me in wishing him every success 
and that you will give him the coop- 
eration he deserves during the coming 
year. Ovid, I take pleasure in presenting 
to you this certificate of your election 
as president. Ladies and gentlemen, I 
present Ovid W. Eshbach, Dean of the 
Technological Institute of Northwestern 
University. Members—your new presi- 
dent.” 


Following the introduction, Mr. Beck- 
er presented Dean Eshbach with an en- 
graved scroll certifying his election as 
president. 

Dean Eshbach responded with a brief 
statement in which he outlined his aims 
for the coming year and urged greater 
cooperation between the various socie- 
ties. 


Mr. Becker then introduced the speak- 
er of the evening, Dr. Clarence E. Da- 
vies, secretary of the American Society 
of Mechanical Engineers. In his speech, 
“Working Together,” Dr. Davies empha- 
sized the need for a broader sense of 
unity and for mutual understanding, 
respect and acquaintance to get to- 
gether. 


He went on to give a brief description 
of the development of engineering soci- 
eties on the international, national, 
regional and local levels. He said, 
“These societies cannot be in competi- 
tion for place or position. They must 
cooperate for a common goal and to 
solve their common problems.” 


Dr. Davies concluded his speech by 
saying that all engineers and their socie- 
ties must think of engineering in terms 
of responsibility. Some of these respon- 
sibilities are advancing and extending 
engineering knowledge and art, encour- 
aging cooperation, maintaining high 
standards of conduct and ministering 
to the public interest. 
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(Continued from Page 9) 
velop in the next few years. Besides the 
two I have mentioned, chemical elements 
can be used as switching devices or stor- 
age elements. 

It is interesting to make a comparison 
between the human brain and the ma- 
chines which are frequently referred to 
as “giant brains.” The human brain is 
made up of elements called neurons, each 
of which requires about a thousandth of 
a second to change from one binary state 
to the other. A machine built out of 
neurons might be about 1,000 times 
slower than a corresponding high speed 
machine (as we know them today). On 
the other hand, the human brain has 
about 10!° neurons, whereas our high 
speed computers may have something 
like five or ten thousand elements. Thus, 
the human brain is something like one 
million times larger and perhaps corres- 
pondingly more complicated than our 
most complicated “giant brains.” A mil- 
lion is a very large factor. The human 
brain makes use of these extra elements 
in many ways. Undoubtedly, large num- 
bers of them are used for storage pur- 
poses and this is certainly one of the very 
great differences between a human brain 
and a “giant brain.” Also, we now be- 
lieve that the human brain uses many of 
its elements in a redundant way so that 
the failure of any single element does not 
normally cause an error. Thus, every 
single element in a human brain does not 
have to be functioning with one hundred 
percent reliability to get a correct 
answer. 

On the other hand, most large com- 
puters as we know them today, do re- 
quire every single switching element to 
be operating correctly in order to get a 
correct answer without repairs from a 
human being. The obvious question is, 
why do we not design computing ma- 
chines to be more like the human brain, 
so that occasionally errors of individual 
elements do not cause errors in the final 
results. The answer to this question is 
given by the fact that to make a com- 
puter sufficiently redundant would re- 
quire a very large number of elements 
and if we do that today, even with 
vacuum tubes as good as they are, we 
would find that we would be using 
staggering amounts of electrical power, 
enormous amounts of space and that we 
would be forced to change very large 
numbers of tubes every day. It is there- 
fore clear that our present machines are 
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many orders of magnitude, smaller and 
simpler than the human brain. 

The question is often asked, can the 
so-called “giant brains” think. This is a 
question which depends somewhat upon 
the definition which one uses for “think- 
ing.” Ordinarily we ascribe to the human 
brain the ability to make decisions and 
to “originate” a thought. I believe that 
most computer people today would say 
that the general purpose computing ma- 
chines can do these same things. They 
can make a decision about what to do in 
the course of a problem basing this 
decision, of course, on some evidence 
presented to it. This comes about by the 
use of “conditional transfer” orders. 
These are special orders which can alter 
the entire course of a calculation depend- 
ing upon the sign of a number. The 
ability to originate a thought is, I think, 
a combination of memory and random- 
ness. The randomness in a machine can 
be introduced by the calculation of 
pseudo-random numbers, and of course 
the machine already has a memory. 


(Continued on Page 14) 
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Thus, the differences between the ma- 
chine and the human brain results from 
the very enormous differences in the 
number of available switching elements. 
People in the computer field look for- 
ward to transistors because their very 
small size and very small power might 
permit their use in very large quantities. 
Perhaps the first use in this direction 
might be in redundant machines so that 
correct answers would be obtained even 
if an occasional transistor were not 
operating satisfactorily. 


The preparation of problems for a 
high-speed computing machine is es- 
pecially interesting to engineers. Each 
machine has a set of orders which can 
be written out very explicitly. A typical 
order in a machine takes a number from 
an address in the memory and adds it 
into the accumulator register. Another 
typical order takes a number from an 
address in the memory and multiplies 
it by the number already contained in 
another register. Another important 
order takes numbers from the input unit 
and inserts it into the accumulator. Still 
another order can transfer this number 
from the accumulator into the memory. 
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Similarly, an order is available which 
prints the contents out on an electric 
typewriter. By means of orders of this 
type it is possible to build up a code or 
program for a complete problem. Very 
careful attention indeed must be paid to 
the use of every individual order. The 
first time this is done for each problem 
takes a long time. We have had some 
problems in which the coding has been 
worked on for a couple of months before 
the code was error-free. Fortunately, this 
needs to be done just once for each type 
of problem. For example, the problem of 
40 simultaneous linear equations needs 
to be coded only once for all problems 
of this sort. Of course, the number of 
simultaneous linear equations, if it is 
less than 40, will have to be inserted in 
an appropriate place in the code and the 
coefficients for each equation must be 
inserted each time, but the basic code 
remains unaltered and a relatively in- 
experienced person can make use of the 
code. We see that one of the limitations 
in use of a machine is that the problem 
must be digitalized and coded. Another 
is in the limited capacity of the memory. 


I have tried to summarize the devel- 
opment of computers up to our present 

ay. I have not mentioned some com- 
puters at all—especially some commerci- 
ally produced ones simply because they 
are similar to others which I did men- 
tion. I have presented figures to show 


how fast the machines really are for 
arithmetic computations. Now, have they 
affected us yet? The answer is that they 
have not affected us very much partly 
because they have just in the last few 
years come into use and partly because 
they have been used on work of a re- 
search type and there is always a large 
delay in time before the effect of research 
is felt in our daily lives. It should be 
remembered that only a few machines 
are now operating—only about 15 in- 
cluding all the large machines of any 
speed. 


However, their effect in the future on 
all of the things about us will be very 
great. Their use in business and ac- 
counting work is directly understood. 
These machines are so fast that perhaps 
their greatest and most important use 
will not be mathematical calculations at 
all but in automatic control calculations. 
This means that the computer could 
compute the control signals for a vastly 
complicated process and thus be a part 
of what is more familiarly called a 
servo-loop. This is an application on 
which only very little work has been 
done with digital machines so far, but 
it may be the application where their 
effect would be greatest. These are some- 
times called calculations in real time, 
because the calculation is made so fast 
that it can be used in the actual system 
from which the data is obtained. 


FOR DEPENDABLE 


POWER SWITCHING 


EQUIPMENT— SPECIFY 
DELTA-STAR 


Engineers prefer Delta-Star products for 
their high standard of quality. Complete 
lines of equipment are available for both 
indoor and outdoor 
service. 





DELIA-STAR irs 


Outdoor Substations 
Air Switches 
Disconnect Switches 
interrupter Switches 
Bus Structures 

Bus Supports 

Power Connectors 
Terminators (Potheads) 
Crane Rail Supports 
Cable Supports 


Plugs and Receptacles 
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Sampling Inspections 


Sampling Inspections by Variables, by Albert H. Bowker 
and Henry P. Goode, McGraw-Hill Book Co., New York, 
N. Y. First Edition, 1952—216 pages $5.00. 


This book presents a comprehensive set of sampling plans 
for use when inspection of ah item is by variables and when 
the lot is to be evaluated in terms of its percentage defective. 
These sampling plans can be used by industrial and business 
concerns for acceptance sample inspection of purchased 
products parts, and raw materials, for sampling inspection 
of goods in process and finished. Variations of sampling 
plans are presented with illustrative examples. 

The core of the book is the 45 pages of variables tables 
and their operating characteristic curves. 

The appendix describes practical computing techniques 
and graphical methods of applying the acceptance criteria 
which minimize the routine calculations required. 

The more theoretical chapters cover general principles, 
properties of the plan, construction of sampling plans and 
standard procedure, and the mathematics involved. 


H.P.H., W.S.E. 


Exhaust Hoods 


Exhaust Hoods, by J. M. Dalla Valle, The Industrial Press, 
148 Lafayette Street, New York 13, N. Y., Second Edition, 
1952—141 pages, $3.50. 

Increased emphasis on industrial health hazards in plants 
where harmful and dangerous dusts, vapors, gases or fumes 
are generated has resulted in a demand for accurate design 
of exhaust systems, of which the hood is a most critical 
part. Backed by the author’s 20 years’ experience in the field 
of industrial hygiene, ““Exhaust Hoods” is a concise assembly 
of both fundamental theory and of practical applications of 
theory to the actual design of hoods for all types of industrial 
installations. 

Four chapters are devoted to the various aspects of 
theory, including flow of gases, velocity characteristics of 
canopy hoods, and criteria for determining hood effective- 
ness. Five chapters cover actual hood design for various 
types of applications. Other chapters cover booth-like struc- 
tures, grille openings, woodworking machinery, examples 
of hood design calculations, entrance losses, and the essen- 
tials of good construction. Sample problems with solutions 
worked out in detail, are given in a chapter devoted entirely 
to this matter. 

One hundred and twenty drawings and charts accompany 
the descriptive matter. The index is adequate. 


H.P.H., W.S.E. 
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New Edition of 
Engineering Handbook 


A new second edition of the famous “Handbook of Engi- 
neering Fundamentals,” edited by Dean Ovid W. Eshbach 
of the Northwestern Technological Institute, was published 
in May by John Wiley & Sons. 


Thirty-nine distinguished scientists contributed to this 
completely revised reference book, known for its thorough 
coverage of all phases of engineering. Since the appearance 
of the first edition in 1936, many new developments and 
changes in emphasis in various branches of technology have 
taken place, with the resulting need for an up-to-date version 
of this popular reference work. The discussions on mathe- 
matics, thermodynamics, and fluid mechanics have been 
entirely rewritten or revised. Similar treatment has been 
given to the sections on electricity and magnetism, engineer- 
ing materials, and engineering law. A new section on aero- 
dynamics stresses theory basic to the design and perform- 
ance of aircraft. 


Many other changes serve to develop the basic facts and 
principles presented in the book. The engineering tables, for 
example, now include standard structural sizes for alumi- 
num, as well as data on tangents and offsets for the use of 
civil engineers. At the same time, the table on standards and 
symbols has been brought up to date, and new tables added 
for surveyors. The MKS system of units not only has been 
incorporated into the table of conversion factors, but re- 
ceives greater emphasis throughout the entire edition. 


Eshbach, who has been with the Northwestern Techno- 
logical Institute since 1939, has contributed to the sections 
on “Mathematical and Physical Tables” and “Mechanics 
of Deformable Bodies.” The other contributors to the second 
edition include the following: H. A. Ambrose, John L. 
Barnes, Mabel S. Barnes, Edward E. Bauer, A. C. Beiler, 
J. J. Beinlich, J. G. Brainerd, R. D. Buhler, George S. 
Cherniak, Merle E. Dowd, Ward V. Evans, R. D. Faber, 
William H. Gross, H. R. Hanley, H. S. Hansen, Paul R. 
Jones, Paul J. Kiefer, John M. Lessells, R. B. Lindsay, 
Joseph E. Love, Jr., John A. M. Lyon, L. J. Markwardt, John 
W. Miles, D. F. Miner, R. B. Oliver, Edson R. Peck, Janvier 
M. Rice, S. A. Rosecrans, Walter C. Sadler, Merhyle F. 
Spotts, Victor L. Streeter, Milton C. Stuart, E. R. Van Driest, 
Milton D. Van Dyke, Matthew Van Winkle, Ernst Weber, 
R. W. White, and R. A. Wilkins. 


The second edition of “Handbook of Engineering Funda- 
mentals” contains 1324 pages and is priced at $10.00. 
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Crarar Library 
Notes and News 


A recent acquisition of great interest is 
a collection of letters, specifications, con- 
struction schedules, estimates of financial 
1eports relating to the early history of 
the Galena and Chicago Union Railroad. 
These came to the Library as a gift from 
John Van Nortwick of Batavia, Ill., who 
is a grandson of the John Van Nortwick 
who was chief engineer for the Galena 
and Chicago Union Railroad during its 
construction. He later was associated 
with the Aurora Branch Railway, which 
became the CB&Q in February, 1855, 
and subsequently served as president of 
the latter company. 


Among the interesting papers in this 
collection is a manuscript report to the 
directors of the Galena and Chicago 
Union Railroad on preliminary surveys 
by Engineer Richard P. Morgan, Decem- 
ber 24, 1847, and an exchange of letters 
between J. B. Turner, President of the 
G&CU and John Van Nortwick in nego- 
tiating the appointment of the latter as 
the road’s chief construction engineer. 
Among the financial papers, there is one 
document entitled “Estimated Cost of 41 
Miles of Road from Chicago to Elgin.” 
In terms of modern costs, the summary 
figures of this estimate are startling: 
The items are: Grading and bridges, 
$84,000; timber for superstructure, $40,- 
950; laying track and distributing mate- 
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WADEFORD ELECTRIC COMPANY 


ESTABLISHED 1887 


Electrical Contractors 
and Engineers 


205 W. Wacker Drive . Chicago 6, Illinois 
FRanklin 2-1091 





rials, $20,500; iron and spikes, $799.50; 
fixtures and temporary buildings for 41 
miles $6,100; outfit of cars and engines 
for 56,000 tons of freight, $45,300; inci- 
dental expenses, $9,600; right of way 
financing, $16,400; and engineering, 
$6,757. 
* * * 

A recent check of the Library’s hold- 
ings of periodicals in the field of petro- 
leum shows that our collections are very 
strong for research in this field. It is 
the policy of the Library to review the 
literature of subject fields from time to 
time for the purpose of filling in gaps in 
our list of subscriptions. As a result of 
our review of petroleum, we will add a 
number of foreign journals in this field. 

With the cooperation of Dr. E. J. 
Crane, Editor of Chemical Abstracts and 
Dr. T. Katsurai of the National Diet 
Library, Tokyo, the Library is increasing 
materially its subscriptions to Japanese 
chemical journals. Dr. Katsurai has sup- 
plied us with a list of 12 titles which he 
and his co-workers consider to be the 
most important chemical journals now 
published in that country. While much 
of the text of these publications is in 
Japanese, they are all currently indexed 
in Chemical Abstracts and we believe it 
is important that they be available to 
research chemists in this area. 


Postal Indicia 


Used To Publicize 
Manpower Shortage 


Westinghouse Electric Corporation in 
Pittsburgh will shortly utilize a postal 
meter indicia which reads: ENCOUR- 
AGE OUR YOUTH TO CONSIDER 
THE OPPORTUNITIES IN  ENGI- 
NEERING AND SCIENCE. Their ad- 
vertising department advises that its 
post mark message will appear on all 
outgoing Westinghouse - headquarters 
mail which approximates 700,000 pieces 
of mail a year. 

Meter slugs of this type can be ob- 
tained at a nominal cost by those inter- 
ested in using this means of bringing 
one solution to the shortage to the at- 
tention of the public. Arrangements for 
procuring this slug can be made by send- 
ing the number of the Pitney Bowes Pos- 
tal Model to the Engineering Manpower 
Commission, 20 West 39th Street, New 
York 18, N.Y. 
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(Continued from Page 5) 
shown that if the solids entrained from 
the evaporators did not exceed 10 grains 
a gallon, they would have a negligible 
effect on the bio-loading of the cooling 
water when diluted in volumes from 10 
to 15 million gallons. 


2. Divert only such low solids bearing 
water as the bone char wash water to the 
Hammond system (not exceed a load of 
5,000 P.E. per 24 hours). 

3. Divert all condensates from the 
steep water evaporators after they had 
been partially treated for reducing the 
bio-loading to the Hammond system. 

4. Limit waters sewered to the Ham- 
mond system to a maximum volume of 


600,000 gallons per 24 hours with a total 


bio-loading to the Hammond system. 

With this program and committment 
before them, the company started an in- 
tense rebuilding program late in 1944. 
Final delivery and installation of all the 
equipment was delayed by war shortages 
and postwar strikes until late 1949. Dur- 
ing this period of rebuilding, the follow- 
ing program was carried out: 

1. An entire new laboratory unit of 
three permanent employees under the 
direct supervision of the Process Chem- 
ists Division was set up. This unit col- 
lected daily operational data on the 
entrainment losses, bio-loading on all 
effluents leaving the plant and checked 
all trade waste losses. 

2. Permanent sampling stations were 


(Continued on Page 19) 
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Chicago’s Largest 
Office Building 


A key location of conveni- 
ence and prestige—that is the 
Insurance Exchange Building. 
A limited amount of space is 
currently available, and we 
will be glad to tell you what 
we have, if you will write to 


INSURANCE 
EXCHANGE 
BUILDING 


L. J. SHERIDAN 
& CO. 


Management Agent 
175 West Jackson Boulevard 
Chicago 4 
Telephone WAbash 2-0756 
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Contractors for Industrial 
Construction 


Western Society Launches 


Centennial of Engineering 


To the Western Society of Engineers 
has been accorded the honor of launch- 
ing the Centennial of Engineering. The 
nationwide celebration will be inaugu- 
rated with the opening performance of 
“From Adam to Atom” in the air cooled 
Theater of the Museum of Science and 
Industry on Saturday, July 12. The first 
three nights of the show have been desig- 
nated as Western Society of Engineers 
Nights and 500 of the finest seats for 
each performance have been reserved 
for members of the Society. 

“From Adam to Atom”—a spectacu- 
lar show—brilliantly costumed with a 
delightful musical score—in 27 exciting 
scenes — this scintillating extravaganza 
spotlights the romance of engineering. 

The Western Society programs—Sat- 
urday, Sunday and Monday—July 12, 
13, .and 14th will commence at 7:30 
p.m. Reserved seats are $1.80, general 
admission, $1.20 for adults and sixty 
cents for children. 


Mr. Lenox R. Lohr, President 
Centennial of Engineering 
57th and South Shore Drive 
Chicago 37, Illinois 





Hydraulics Conference 


“Educating the Hydraulic Engineer” 
is the title of a talk to be presented by 
Dr. R. C. Binder, September 4, at a 
luncheon during the eighth annual Na- 
tional Conference on Industrial Hy- 
draulics at the Sherman Hotel, in Chi- 
cago. 

Dr. Binder is professor of mechanical 
engineering at Purdue University. 

The conference, sponsored by Illinois 
Institute of Technology, will be held in 
conjunction with the Centennial of En- 
gineering. 

John G. Duba, conference secretary 
and faculty member of Illinois Tech, 
said that the first session of the confer- 
ence will be a general meeting. D. K. 
Nason, Technical & Research Division, 
Beacon Laboratories, the Texas Co., Bea- 
con, N.Y., will speak on “Low Tempera- 
ture Application of Industrial Hydraul- 
ic Oils.” 


Please mail me............ Reserved seats for the special Western Society of 
Engineers Performances. (Check date desired) 


Saturday, July 12 


Sunday, July 13 


Monday, July 14 


eee oe Perey and self addressed envelope enclosed. 
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FIGURE NO. 6 - HAMMOND SEWER OUTLET 


(Continued from Page 17) 
installed throughout the plant with auto- 
matic sampling devices as well as tem- 
perature and metering equipment. 

3. Methods for reuse and bottling up 
of waste bearing water were developed. 

4. An intense educational program 
was initiated to inform the process work- 
ers from bottom rank to superintendents 
of the problem. 

5. Studies were made on ways of re- 
ducing the volatile loading of the steep 
water condensate. 

At the end of 1949 we had reduced our 
total bio-loading to 4.0 P.E. per bushel of 
corn processed or a reduction of 60 per 
cent from 1944. We were still confronted 
with further reduction of the volatiles in 
the steep water condensate, possible 
losses of materials through floor drains, 
excess loading from the oil refinery, ex- 
cess bone char wash water and excess 
process water. 

The volatiles in the steep water con- 
densate were reduced by aerating them 
with approximately 25,000 cubic feet per 
minute of air at atmospheric tempera- 
ture. This treatment effects an average 
B.0.D. reduction of 53 per cent (about 
15,000 P.E.). The temperature of the 
aerated condensate averages 80° F. as 
opposed to an initial temperature of 
140° F. This appreciable temperature 
reduction is another asset. See Figure 4 
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FIGURE NO. 7 ~- LAGOON OUTLET 


for illustration of condensate aerators. 

The air scrubbed condensate effluent 
has a normal pH of 2.0 and is very 
corrosive. To eliminate the hazard to 
sewer lines, boiler blow down water and 
the sludge from the lime-alum water 
treatment plant were added to these con- 
densates. This mixture raised the pH to 
a value of 5.0. Additional lime is fed to 
the water by an automatic feeder to 
maintain a pH of 7.0 on the sewered 
condensate. 

We also helped reduce the loading to 
the Hammond sewer system by using ap- 
proximately 10 per cent of the air 
scrubbed condensate water in place of 
fresh water for washing the high pro- 
tein cake produced in the Maco Depart- 
ment. 

The problem of the floor drains was 
solved by the complete elimination of 
all floor drains from the sewer system. 
Floor drains could serve as avenues for 
the process worker to dispose of spills 
without supervisory detection. 

We were unable to reduce the load 
from the oil refinery without installing 
approximately $100,000 worth of equip- 
ment. Since this was a small department 
and the returns from it did not justify 
such an expenditure, we discontinued 
refining oil. 

The reduction of the excess bone char 
wash water was solved by: 


1. Reuse of 10,000 gallons back in 
the refinery for washing filter presses. 

2. Sixty thousand gallons are filtered 
and reused as wash water for starch used 
in making glucose. 

3. The balance of 40,000 gallons is 
sent to the Hammond sanitary system. 

4. The sugar content of the bone wash 
water was reduced to less than 600 
pounds a day by washing the filters 
longer (sweetening off process). The 
excess sweet water along with other waste 
water from the department are concen- 
trated for use in the feed. 

5. Here again we made further reuse 
of water that normally went to the 
sewer. We had been using fresh water 
for flushing the syrup out of the bone 
char filters. We replaced the fresh water 
with the condensate from the second and 
third effects of the syrup and sugar 
evaporators. This condensate contains 
less than 170 P.P.M. of sugar solids but 
it is a change to conserve on fresh water 
and to save on heating the water as the 
condensate is about 140° F. 

The problem of using more of the ex- 
cess process water back into the system 
had to be approached cautiously because 
of the possibility of jeopardizing the 
quality of the finished product through 
the introduction of excess amounts of 
salts and solubles. 

(Continued on Page 20) 
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(Continued from Page 20) 

Our company, like the rest of the com- 
panies in the industry, operates under a 
bottled up system. In this system fresh 
water enters the process only on the fil- 
ters washing the starch. The filtrate water 
from the starch washes are worked back 
through the system and finally leave the 
process as the concentrated steep water. 
The water balance in this system requires 
very careful control to avoid larger ex- 
cesses which cannot be evaporated. Also, 
the separation of the starch from the 
gluten is dependent upon this balance as 
is the quality of the finished starch from 
the gluten is dependent upon this bal- 
ance as is the quality of the finished 
starch. 

After considerable research on this 
problem, we were able to eliminate all 
excess starch filtrates from the sewer sys- 
tem in the following manner: 

1, Starch filtrate water is piped to our 
wet dust collecting system replacing 
fresh water. 

2. Special starch filtrates formerly 
considered harmful to our bottled up sys- 
tem are now used back into the system. 

3. A large starch filtrate holding tank 
was constructed for slowly metering 
those filtrates harmful to the system 
back to the Feed House evaporators, 

4. The production of special starches 
producing filtrates containing salts harm- 
ful to animal feed in any quantity has 
been discontinued. 


5. Careful scheduling of all special 
starch processing is practiced and the 
use of metering devices instigated. 

In addition to the above problem, 
corrections were made in the following 
equipment: 

1. Starch filter vacuum pump seal 
water lines were found to prime inter- 
mittently, subjecting the Lake Michigan 
system to occasional shock loads of 
starch filtrate water. To make this system 
foolproof, it was necessary to install a 
catch-all system to prevent this priming 
situation. 

2. Steep water and manufacturing 
water heaters in use, proved unsatisfac- 
tory. There were times when the tubes 
would leak, discharging process water 
into the condensate rendering the con- 
densate unfit for the boiler house. At 
such times the condensate was dis- 
charged to the Lake Michigan System 
causing a high bio-loading. These heat- 
ers, three in number, were replaced. 

The floor drains from the Lactic Acid 
and Corn Syrup Solids department were 
bottled up which required a rather elab- 
orate collecting system and proved to 
be more of a problem than we had antici- 
pated. However, it has worked out quite 
satisfactorily. 

At the onset of the trade waste abate- 
ment program the company realized that 
the bacterial condition of the water dis- 
charged back to Lake Michigan would 


be an important factor and plans were 
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made ultimately to effect a coliform bac- 
terial kill in all water discharged back 
into the lake. This condition was not 
a part of any stipulation or agreement 
entered into by the company. We now 
chlorinate all incoming raw lake water 
at a rate sufficient to maintain a free 
chlorine residual of 0.5-0.8 P. P. M. in 
all water discharged to Lake Michigan. 


Resume 


To date the company has effected a 
reduction in the total bio-loading of its 
plant effluent from an average of 432,- 
423 population equivalents daily in 1948 
to a present average daily loading of 
34,000 population equivalents, a reduc- 
tion of 92 per cent. A substantial part 
of this load is bone char wash water 
and steeps water condensate. A plant 
improvement program that is now well 
under way should reduce this load by 
40 per cent. 

In effecting the aforementioned 92 per 
cent reduction in the trade waste loading, 
the company has instituted control meas- 
ures to eliminate the human factor as 
much as possible and thereby insure 
steady control with better than average 
freedom from accidental shock loads. 

The present setup for the disposition 
of the effluent from the plant is illus- 
trated by Figures 5, 6 and 7. 


Conclusion 


To accomplish this appreciable re- 
duction in trade wastes, the company 
has invested roughly $850,000. It has 
replaced equipment which under normal 
conditions still possessed years of use- 
fulness and it has injected practices into 
the normal manufacturing processes 
which at one time would be considered 
hazardous to final product quality. But 
it has accomplished its reduction in trade 
waste by the elimination and saving of 
solid materials normally considered 
waste and not by elaborate pre-treatment 
or sanitary disposal techniques. 

American Maize has incurred direct 
benefits from this program in that the 
company now experiences a 1 per cent 
increase in overall plant yields over what 
was once thought normal. Figured at 
the present cost of corn this is roughly 
worth $175,000 a year. Of course, the 
company has exceeded the dictates of 
the law of diminishing returns to obtain 
this yield increase but it does help to 
support the overhead imposed by the 
program. 


April, 1952 














24 


24 









ater 
free 
. in 
ran. 


da 
its 
32,- 
948 

of 
luc- 
part 
iter 
ant 
vell 


per 
ng, 


as 
ure 
age 
ds. 
ion 
us- 


iny 
1as 
nal 
se- 
nto 
eS 


Sut 




















—WS£ Applications = 


In accordance with the By-Laws of the 
Western Society of Engineers, the follow- 
ing names of applicants are being sub- 
mitted to the Admissions committee for 
examination as to their qualifications 
for admission to membership into the 
Society in the various grades, i.e., Stu- 
dent, Associate, Member, Affiliate, etc. 
All applicants must meet the highest 
standards of character and professional- 
ism in order to qualify for admissions, 


242-83 Robert J. Dimmett, 1419 Elgin 
Ave., Forest Park, f[ll.—attend- 
ing Illinois Institute of Tech- 

nology. 

243-83 Stephen J. Zierak, Sales Engi- 
neer, The Green Fuel Econo- 
mizer Co., Inc., 208 S. LaSalle 
St. 

244-83 Erwin G. Heider, President & 
Owner of Commonwealth 
Plumbing Co. and Heider En- 
gineering Corp., 5910 N. West- 
ern Av. 

245-83 Warren N. Barr, St., President 
& Treasurer, Warren Barr Sup- 
ply Co., 900 N. Spaulding Av. 

246-83 Robert L. Kopel, Assist. Vice 
President’s Office, Public Serv- 
ice Company of Northern Illi- 
nois, 72 W. Adams St. 

247-83 James P. Barris, Structural En- 
gineer, Vern E. Alden Co., 33 
N. LaSalle St. 

248-83 Miss Barbara A. Flynn, 713 E. 
90th St.—attending University 
of Illinois, Navy Pier. 

249-83 Patrick B. Henry, Engineer, 


and each member of the Society should 
be alert to his responsibility to assist the 
Admissions committee in establishing 
that these standards are met. Any mem- 
ber of the Society, therefore, who has 
information relative to the qualifications 
or fitness of any of the applicants listed 
below, should inform the Secretary’s 
office, 84 E. Randolph St., RAndolph 
6—1736. 


Peoples Gas Light & Coke Co., 
122 So. Michigan Av. 

250-83 Jack B. Muir, Western Editor, 
Rogers Publishing Co., 4612 
Woodward Ave., Detroit, Mich. 
(20 N. Wacker Dr.) 

251-83 J. Wallace Miller, President, 
W-M Corporation, 608 S. Dear- 
born St. 

252-83 Thomas P. Cunningham, Jr., 
Engineer, New York Central 
Railroad, R-425, LaSalle Street 
Station. 

253-83 G. H. S. Stewart, Mech: Plant 
Layout, Koppers Co., Inc., 109 
N. Wabash Av. 

254-83 Robert E. Budde, Field Engi- 
neer, Bristol Co., 351 E. Ohio 
St. 

255-83 David A. Davis, Divisional 
Engr. (Powerhouse Div.), 
Link-Belt Co., 300 W. Pershing 
Rd. 

256-83 John R. Landgraf, General 
Supt., Commonwealth Plumb- 
ing Co., 5910 N. Western Av. 








Charles B. Burdick 
Donald H. Maxwell 


Lovis R. Howson 


Alvord, Burdick & 
Howson 


ENGINEERS FOR 


Water Works. Water Purification, Flood Relief. 
Sewerage, Sewage Disposal, Drainage, 
Appraisals. Power Generation 


20 N. Wacker Drive Chicago 6 
Telephone: CE ntral 6—9147 





Battey & Childs 


ENGINEERS — ARCHITECTS 
231 So. LaSalle Street 
Chicago 4, Ill. 


INDUSTRIAL PLANTS 
POWER PLANTS 
RAILROAD SHOPS & TERMINALS 


DESIGN SUPERVISION 





E. R. GRITSCHKE 


ASSOCIATES 


Consulting Engineers 


Designers of 


MECHANICAL and ELECTRICAL SYSTEMS 
for BUILDINGS 


11 S. LaSalle St., Chicago 3, Ill. 











More than 


15,000 BOILER PLANTS 


of all types and sizes will testify to the 


OUTSTANDING PERFORMANCE 
OF “DIAMOND” PRODUCTS 


DIAMOND POWER SPECIALTY CORPORATION 


LANCASTER, OHIO 
Soot Blowers © Water Gauges and Columns ® “Utiliscope” (Industrial Television) 


Established 1913 


KRAHL CONSTRUCTION 
COMPANY 





General Contractor 
Industrial and Commercial Buildings 
including difficult alterations. 


350 N. Clark St., Chicago 10 
SU 7-3087 - 3088 - 3089 











SAUERMAN BROS., 
Ine. 


Engineers and Manufacturers 


Slackline Cableway Excavators 
Power Drag Scrapers 


Scraper Systems for Open Storage of 
Coal and Bulk Materials 


Tautline Conveying Cableways 


522 $. Clinton St. CHICAGO 





MIDWEST ENGINEER 








21 

















Building since 1893 


S. N. NIELSEN COMPANY 


General Contractors 


CHICAGO 22 





QUILTY ENGINEERING CO. 


CONSTRUCTION ENGINEERS 





Standardized 
Structural Steel 
for Modern 
Industrial Buildings 


Rigid Frame Units 
Bridge Crane Units 


NAPERVILLE, ILLINOIS 





SARGENT & LUNDY 
ENGINEERS 
140 S. DEARBORN STREET 


CHICAGO, ILLINOIS 





FULTON ASPHALT CO. 


“Since 1870” 


ASPHALT MASTIC FLOORS 
ACID PROOF MASTIC FLOORS 
INDUSTRIAL COMPOSITION FLOORS 
HASTINGS COMPRESSED ASPHALT 
BLOCK FLOORS 


165 W. Wacker Dr., Chicago 1 
RA ndolph 6—1760 


F. A. Hess, a member of WSE, has 
been named assistant chief engineer of 
the New York Central System-Lines 
West of Buffalo, the Indiana Harbor 
Belt Railroad Co., and the Chicago River 
and Indiana Railroad Co. 


Lorence A. Laning now is with the 
Civil Engineering Corps of the U.S. 
Navy. A graduate of Northwestern Uni- 
versity with a bachelor of science de- 
gree in mechanical engineering, Mr. 
Laning was employed as a junior engi- 
neer with the Peoples Gas Light and 
Coke Co. 


John P. Donovan has informed the 
Western Society headquarters office that 
he now is with the Engineering Service 
Bureau in Chicago. Mr. Donovan, a 
member since 1949, formerly was with 


A. J. Boynton and Co. 
David H. Bottrill has been named 


secretary of the Oil Heat Institute in 
New York City. Mr. Bottrill formerly 
was a senior design engineer with the 


Cerro de Pasco Corp., in New York. 


Obituaries 


Charles S. Duke, consultant in civil 
engineering, died June 12 at the Mayo 
Clinic, Rochester, Minn. A member of 
Western Society since 1920, he became 
a life member in 1951. 

Mr. Duke for many years was asso- 
ciated with the city bridge department 
and had spent a great deal of time in 
the Virgin Islands and Cuba while in 
the government service. 


WSE Personals 


William E. Findlater, structural 
engineer with the American Bridge Co., 
died June 14 at the age of 61. Mr. Find- 
later joined the Society in 1920 and be- 
came a life member in 1951. 


Howard D. Shaw, 51, housing man- 
ager, civic and philanthropic leader, 
died June 15. Mr. Shaw had been a 
member of WSE since 1939 and was 
very active on the Civic Committee for 
many years. 


Associated with the Chicago Housing 
Authority since 1940, Mr. Shaw was 
also a member of the board of directors 
of the Chicago Urban League, a member 
of the Henry Booth Settlement House 
board of trustees, director of the Abra- 
ham Lincoln Center and member of the 
governing council of the South Side 
Planning Board. 


Theodore L. D. Hadwen, one of 
the oldest members of the Western So- 
ciety of Engineers, died June 12. A mem- 
ber of Western Society since 1899 and 
a life member since 1932, Mr. Hadwen 
was born in Richmond, Surrey, Eng- 
land. After his graduation from the 
London Imperial School of Engineering, 
he came to the United States and worked 
for nearly 60 years as a civil engineer 
for the Chicago, Milwaukee and St. Paul 
Railroad. 


Mr. Hadwen was a life member of 
the American Society of Civil Engineers 
and a past president of the American 
Railway Bridge and Building Associa- 
tion. 











Freyn Engineering Dept. 
Koppers Co., Inc. 


Established 1914 
CONSULTING ENGINEERS 
for 


Blast Furnaces—Steel Works— 
Industrial Plants 


Industrial Power Generation and Use 
Technical and Financial Reports 
Surveys— Appraisals 
Designs and Supervision of Construction 


109 North Wabash Avenue 
CHICAGO 2 





2614 North Clybourn Ave. 





THE 
ASBESTOS & MAGNESIA MATERIALS CO. 


INSULATION 


Approved Contractors and Distributors 
for Johns-Manville 


All types — Hot and Cold, Stack Linings and 


Boiler Coverings, Refractories, Packings and 
Insulating Brick 


Diversey 8-4554 — 4562 


Chicago 14 











April, 1952 
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New York 


Chicago 


Engineering Societies Personnel Service, Inc. 


Detroit San Francisco 


84 East Randolph St., Chicago 1, Ill., ST ate 2-2748 


These items are from information furnished by the Engineering Societies Personnel Service, 


Inc., Chicago. This SERVICE, operated on a co-operative, non-profit 


basis, is sponsored by the 


Western Society of Engineers and the national societies of Civil, Electrical, Mechanical and 
Mining and Metallurgical Engineers. Apply to ESPS, Chicago and the key number indicated. 
Prepared ENGINEERS AVAILABLE advertisements limited to 40 words, with typed resume 
attached may be submitted to ESPS Chicago by members of Western Society of Engineers 


at no charge. 


“OVER THE MANAGER’S DESK” 


One of the ways employers can do something to help eliminate some of the current shortage of 
engineers is to review their engineering positions with the thought of trying to use men over 60 
wherever they can. Many of these men can offer excellent experience, short cuts, more economical 
methods, and good practical ideas. Some are available for either full time or part time assign- 
ments as a consultant or as a direct employee. For the man over 60 who is active and still able to 
do good engineering work, the present conditions may offer the opportunity for continued 
usefulness in your profession. We will be glad to discuss the possibilities of the man over 60 with 


anyone who is interested at any time.—B. H. A 
. 


POSITIONS AVAILABLE 


R-8954 INDUSTRIAL ENGINEER. 
(I.E., M.E. Minor) Age: Maximum 40. 
Some industrial Engineering. Know- 
ledge of methods, some equipment de- 
sign, time study, plant layout. Duties: 
that of general industrial engineering 
and various studies on time, motion and 
production. For a manufacturer of stor- 
age batteries. Employer may negotiate 
the fee. Salary: $350-$400 or commen- 
surate with ability. Location: Chicago. 


R-8951 MACHINE DESIGNER. Prefer- 
ence given to Mechanical Engineering 
Graduate. Age: 30-50. 5 yrs. experience 
special metal working machinery, adap- 
tation of standard production machinery 
to special functions. Knowledge of metal 
working. Duties: Design special produc- 
tion machinery principally of a mechan- 
ical nature but occasionally with elec- 
trical and electronic controls. Knowledge 
of what controls can be used more 
important than ability to design such 
controls. Salary: to $600 per mo. Em- 
ployer will pay fee. Rarely traveling 
but may assign to other locations in 
Chicago and suburbs. No car required. 
Location: Chicago usually. 


R-8949 TECHNICAL DIRECTOR. 
Graduate C. E. Age: to 45. 5 yrs. experi- 
ence in building field. Duties: Act as 
technical director of building material 
institute, conduct and arrange pro- 
grams, visit universities and supervise 
tests, good personality able to meet peo- 
ple. Salary: $6000 plus per year. Loca- 
tion: Chicago. 

R-8971 MINERAL DRESSING ENGI- 
NEER. B.S. Mining or Chemical Engi- 
neering. Age: to 35 Knowledge of flo- 
tation agents. Salary: $3500-$7000 


MIDWEST ENGINEER 


depending on experience. Chicago. 
R-8970 FIELD ENGINEER. C.E. Sani- 
tation. Age: 25-35. 2 years plus experi- 
ence in sewerage work or treatment 
plants. Duties: Office and field work 
handling promotional or consulting 
work relative to cement or concrete for 
sewerage or treatment plants. Salary: 
$400-$500. Employer may negotiate fee. 
Travel 20%. Location: Chicago. 


R-8966 CHEMICAL ENGINEER. Ad- 
vanced Degree. Age; to 40. 1-5 yrs. 
experience in petroleum or related field. 
Duties: Staff function of preparing 
studies and interpretative reports for 
executive officers. Ability to write is 
essential. Work is rather broad in na- 
ture. Should be interested in co-ordinat- 
ing and economics work as well as basic 
engineering studies. Salary; to $6000. 
Location: Chicago. 

R-8960 CHIEF ENGINEER. Must be 
graduate M.E. Age: to 45. Knowledge of 
drafting procedures and specifications. 
Duties: Supervise small engineering de- 
partment. Work on design and develop- 
ment of industrial liquid pressure filters. 
Must know strength of materials and 
ASME pressure codes. Salary: to $12,- 
000. Location: Chicago area. 

R-8961 MASTER MECHANIC. Age: up 
to 55. 5 years plus experience in mainte- 
nance of sheet metal fabrication, con- 
veyors and machine tools and tools and 
dies. Knowledge of machine shop opera- 
tions. Duties: Supervising maintenance 
crews working on production equip- 
ment. Will supervise about 200 people 
and check preventable maintenance. Sal- 
ary: $8000-$9000 per year. Employer 
may negotiate fee. Location: Chicago. 





Ij placed in a position as a result of an Engi- 
neers Available or Position Available advertise- 
ment, applicants agree to pay the established 
placement fee. These rates are available on 
request and are sufficient to maintain an effec- 


tive non-profit personnel service. A weekly 
bulletin of positions open is available to sub- 
scribers. Apply ESPS Chicago. 





ENGINEERS AVAILABLE 
SALES. MSCE 30 Four yrs. San. Engr., 


assistant to mgr. of sewage sales div.: 
preparing bids, recommendations for 
processes and equip., layouts of sewage 
plants and hydraulic detail. One yr. 
Grad. Res. Assistant, responsible charge 
of research grant project designed 
equip., developed and carried out testing 
program, conducted laboratory analysis, 
and evaluated data. Three yrs. Topo. 
Draft., preparation of topographic maps 
from aerial photographs and field notes 
and revision of existing maps. Two mos. 
Rodman on survey party and acting 


instrument man. U.S. $6000. 358 MW. 
FIELD ENGINEER. CE 28 Thirteen 


mos., design, detailing, drafting, estimat- 
ing, checking engineering computations, 
for preliminary and contract drawings 
on Hyrdo-electric projects. Eighteen 
mos. Field Engineer., assisting general 
contractor erecting industrial bldg’s, 
primarily trucking terminals. Field 
engrg. work and co-ordinating of sub- 
contractors. Seven mos. Bldg. Inspector., 
inspecting and approving plans and con- 
struction. Seven mos. checking engineer- 
ing calculations for suspension bridge 


erection. Midwest $5200. 359 MW. 
SALES ME 29 Eight mos. Ind. Eng., 


calling on industrial accounts and mak- 
ing recommendations as to equipment 
and soliciting sales from these accounts 
as well as supervising installations of 
new equip. Three yrs. and three mos. 
Sales Development Engr., designing and 
developing new alum. products and pro- 
moting them in industry. These duties 
involved technical service on new as well 
as old products in the textile and pulp 
and paper fields. South East $6500. 

361 MW. 


SALES ENGR. CE 24 One yr. and one 
half Sales Engr., covering three Southern 
States for Industrial Division, handling 
roof decks, indus. plasters, steel prod- 
ucts, hardboard, etc. Four mos. Civil 
Engr., estimating and elem. design, in 
flood control and irrigation work. Chi- 


cago $5200. 363 MW. 
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VERN E. ALDEN COMPANY 
ENGINEERS 


33 N. LaSalle Street 


Engineering Investigation 
Engineering Design 





DE LEUW, CATHER & 
COMPANY 


Consulting Engineers 


Transportation, Public Transit and 
Traffic Problems 


Industrial Plants Grads Separations 
Railroads Expressways 
Subways Tunnels 

Power Plants Municipal Works 


150 N. WACKER DRIVE, CHICAGO 6, ILL. 





GREELEY AND HANSEN 
ENGINEERS 


Samuel A. Greeley Kenneth V. Hill 
Paul E. Langdon Samuel M. Clarke 
Thomas M. Niles Paul Hansen (1920-1944) 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Controi, Drainage, Refuse Disposal 
220 S$. STATE STREET, CHICAGO 4 





JAMES, SCHAEFFER 
& SCHIMMING, Inc. 


Engineers and Surveyors 


228 N. LaSalle Street 
CHICAGO 1, ILLINOIS 
Phones: STate 2-9641 FRanklin 2-0136 


Abbott Contractors, Inc............ 14 
WON Bw i555 hs snuck oh enue 24 
pk A eee as pare 13 
Allied Structural Steel ...... Cover IV 
Alvord Burdick & Howson ......... 21 
Asbestos & Magnesia Materials Co.. .22 
ier OC a bona ae a vcd <0 a 21 
Bell Lumber and Pole Co. ......... 12 
Berthold Electric Co. ............. 17 
Burns, John, Construction Co. ..... 17 
Chicago Foundation Co. Inc. ....... 13 
Clay Products Assn. ........ Cover III 
Contracting & Materials ........... 18 
Delta-Star Electric Co............. 14 
DeLeuw, Cather & Co. ............ 24 
Diamond Power Specialty Corp. ....21 
Federal Pipe & Supply Co. ......... 24 
Flood, Walter H., & Co. ........... 13 
Freyn Engineering Co. ............ 22 
Fukon ‘Asphalt Co... 0.5 003 ee. 22 
Greeley and Hansen .............. 24 
SG Rh taper sala 21 
Haines Company ................ 13 
Harza Engineering Co. ............ 18 
Reh, Tate Wes EG akias oe en 4 13 
Insurance Exchange Building ...... 17 


Index of Midwest Engineer Advertisers 


Seteeus A.’ L. Co... SS; Cover III 
JomarChmen: Cai: oie. cd's 6 5 084 13 
James, Schaeffer & Schimming..... 24 
Krahl Construction Co. ........... 21 
Lyman, W. H., Construction Co. ....16 
Morrison Construction Co. ...Cover II 
Muncie Construction Co. .......... 24 
Mississippi Valley Structural 

GAs Veivin 505% CoN Ge a8 Cover II 
Nash Brothers Construction Co. ....18 
DU Me ie ass ons Sera 22 
O’Brien, Peter J., & Co. ...... Cover II 
Pacific Flush Tank Co. ...... Cover III 
Pipe Line Service Co. ............- 9 
Powers-Thompson Co. ..........-- 17 
Quilty Engineering Co. ............ 22 
Ready Coal & Construction Co. ..... 9 
NN a ee ee Pe 17 
Sespent-& Lundy: . 3. i450 ie sian. 22 
Sauerman Bros., Inc. ............. 21 
Schweitzer, Wm. E., & Co. ......... 18 
Soil Testing Services Inc. .......... 18 
Valentine Clark Corp. ............ 20 
Wadeford Electric Co. ............ 16 
Mie, CAI Foe 6s coe 33 Sewnecqie 18 








MUNCIE CONSTRUCTION CORP. 


Contractors 
for 


Utility Maintenance 
and 
Construction 
Transmission Lines 
Substation 
Distribution Systems 
Plant Electrical 
201% East Adams Street, 


Muncie, Indiana 








FEDERAL PIPE & SUPPLY CO. 


900 S. CAMPBELL AVE. 


CHICAGO 12, ILL. 


PIPE — VALVES — FITTINGS 
PIPE FABRICATION 


SEELEY 3-6960 








April, 1952 
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trade wastes 
can t-harm 


Vitrified CLAY 


Sewer pipe 
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A. L. JACKSON 
COMPANY 


BUILDERS 





161 East Erie Street 
Chicago 11 


Telephone: SU | perior 7-1107 























Model 91 
Flame Trap 





Model 92 Pres- 
sure Relief and 
Regulator Valve 





Manually r- 
ated Drip = 
Gas Pressure 
Indicating Gauges 


Digester Floating 
over Position 
Indicators 


Low Pressure 
Check Valves 








Condensete and 
ediment 
Accumulators 


Weste Gas 
Burners 


HOW TO Lame 


A TIGER! 












Sewage sludge gas is like a 
tiger in one respect—both are dan- 
gerous if they get out of hand. 
P. F. T. Gas Safety Equipment 
“tames” sewage sludge gas—ren- 
ders it “gentle as a kitten”—and 
useful too. 


Whether sewage gas is utilized 
in gas engines for power, wasted 
without odor by burning in a P.F.T. 
Waste Burner or used for Digester 
and building heating with a P.F.T. 
Digester Heater, there is a P.F.T. 
Equipment to safeguard against 
every contingency that might arise 
in handling sewage sludge gas. 


P.F.T. Gas Safety Equipment 
includes Combination Pressure Re- 
lief and Waste Gas Flame Trap 
Units, Flame Traps, Waste Gas 
Burners for exterior use, Pilot Line 
Flame Cells, Low Pressure Check: 
Valves, Gas Pressure Regulators, 
manually operated Drip Traps, Ac- 
cumulators for Condensate and 
Sediment, Gas Pressure Indicating 
Gauges, and auxiliary safety equip- 
ment such as Digester Floating 
Cover Position Indicators. Every 
unit service-proved in numerous 
installations — sound engineering 
evident throughout the line. Typi- 
cal gas piping arrangements are 
detailed in Bulletin 221. 





Any Structure of 


is a Job for ALLIED 


These steel structures are good examples of Allied’s 
versatility in meeting today’s specialized building 
needs. Here specialized skill of workers in the plants 
“pays off” in steel for a river bridge, industrial and 
educational buildings . . . the mass tonnage fabricated 
to exact specifications and delivered on schedule. 

Of course, complete mechanical equipment in 
Allied’s 3 plants lends wings to all fabrication operations. 
Offers, too, cost-saving advantages interesting to 

those who contemplate building. Send your plans 
and specifications to us for estimating. 


.. - 
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Divisions: 
Clinton Bridge Corporation 


Gage Structural Steel Corporation 
* 


Midland Structural Steel Corporation 











